We made statistical analysis of the income sequence of the Shanghai stock market from 2013.1.4 to 2016.12.30 using EVIEWS7.2 and matlabR2013b. We found that the income series have excess kurtosis and heteroscedasticity, and the distribution of series data is not normal distribution. There is obvious ARCH effect and fluctuation aggregation effect in the series, but the leverage effect is not obvious. Some changes and new features have appeared in the stock market of China.
Introduction
Volatility research is the core of the research about financial market because it represents the uncertainty about gains and losses as well as the risk of the financial market. Volatility is also the focus of the securities sector and investors. So research in volatility is very important. The stock market of china experienced the immature period, during which skyrocketing and slump even disaster is frequent. As time went by, our stock market become more and more mature and normative. In recent years, the development of our economic is fast and steady. What interest us are questions that whether some new features our stock market have developed and that which model is more suitable to be used in the research.
Basic Statistics of Closing Price and Income Sequence
We count the closing price from 2012.1.4 to 2016.12.30 of shanghai stock market, with the total of 1214 data. We calculate the income with formula (1) and we draw Fig.1 to have a basic impression of the closing price and income sequence. 
In which, t p is the closing price of date t and t r is the income. Table 1 . As we can see from Table 1 ,the variance of income is small while it's kurtosis is large.That is to say the distribution of income have excess kurtosis and strong volatility, and much extreme value exist in shanghai stock market. From Jarque-Bera and it's Probability statistic, we think that the income series is disobedient to normal distribution.In addition, we think the number of the days that the income is lower than it's mean is lager than the income is higher because the skewness is smaller than zero.
Stability Test of Income Sequence
We draw the self -correlation graph and partial correlation graph of the income sequence in Fig.3 As is shown from Fig. 3 ,the ACF and PACF of income series is smaller than 0.05 when the lag is larger than 1.So we can basically conclude that the income sequence is stationary.For futher proof,we did the ADF test.The output of Eviews7.2 is shown in Table 2 . 
ARCH Effect Test
We draw the self -correlation graph and partial correlation graph of the income square series in Fig We can see that the ACF is obviously lager than the standard even the lag is 20 and that the PACF become smaller than 0.05 after the lag is more than 4 from Fig. 5 . We think that the income square series is non-stationary while the income series is stationary. So we can conclude that ARCH effect exists in the income sequence.
For more proof, we did the LM test. We can see that the p value of LM is almost zero when the lag is larger than 2. Our conclusion is proofed once again. So it's reasonable to measure the volatility of the stock market by GARCH model family.
Empirical Analysis Based on GARCH Model
First, in order to confirm the order of the GARCH model, we establish GARCH(1,1), GARCH(1,2), and so on. Among the three GARCH model whose coefficients are all significant, we can see that their AIC and SC are almost equal. So we think the GARCH(1,1) model is best because it's Log likelihood is obviously smaller than the other two.
The output of GARCH(1,1) by Eviews7.2 is shown in Table 5 . 
We can calculate that 1 1
.The data is almost 1. That is to say that fluctuation aggregation effect obviously exists in the income sequence and persistence of external shock is obvious.
Residual of the model is shown in Fig. 5 as well as correlation of residual is shown in Table 6 . We think that there is no significant correlation in the stadardized residual and stadardized residual squared sequence as Table 6 shows. So we think the simulation result is satisfactory. In addition, the conditional variance estimation sequence given by GARCH(1,1) is shown in Fig. 6 As we can see from Fig. 6 , the conditional variance is large when the volatility is strong while conditional variance is small relatively when the volatility is weak. So we think that the model captured the fluctuation aggregation phenomenon.
Empirical Analysis Based on Other Generalized GARCH Models
The GARCH(1,1)-M model output by Eviews7.2 is shown in Table 7 . Table 8 and Table 9 . 
Conclusion
By modeling and analyzing, we found that ARCH effect obviously exists in Shanghai stock market and GARCH(1,1) is the best model to measure the volatility. The influence of external shock lasts for a long time and fluctuation aggregation effect is obviously. But what is different from the past is that the leverage effect is not obvious and T-GARCH and EGARCH model are not suitable to be used in the research of the volatility of the stock market in recent years. That is to say the influence negative shock is not obviously stronger than positive shock. Maybe, it's the symmetry resulting in the phenomenon that income doesn't obviously connect with volatility. We think that some new features our stock market have developed.
